Effect of concentrated ambient particulate matter on blood coagulation parameters in rats.
Epidemiologic studies have shown that exposure to particulate air pollution is associated with short-term increases in cardiovascular morbidity and mortality. These adverse effects of inhaled particulate matter (PM*) may be the indirect result of a PM-induced increase in blood coagulability. This explanation is biologically plausible because prospective studies have shown that increases in blood coagulation parameters are significantly associated with risk of adverse cardiovascular events. We examined the hypothesis that acute exposure to elevated levels of PM causes prothrombotic changes in blood coagulation parameters. Rats with indwelling jugular vein catheters were exposed for 6 hours to filtered air or concentrated ambient PM in New York City air (n = 9 per group per experiment). PM less than 2.5 microm in mass median aerodynamic diameter (PM2.5) was concentrated for animal exposures using a centrifugal concentrator. Blood samples were taken at four time points: before and immediately after exposure and at 12 and 24 hours after the start of exposure. At each time point, six coagulation parameters (platelet count, fibrinogen level, factor VII activity, thrombin-antithrombin complex [TAT] level, tissue plasminogen activator [tPA] activity, and plasminogen activator inhibitor [PAI] activity) were measured as well as all standard blood count parameters. Five concentrated-PM exposure experiments were performed over a period of 8 weeks in the summer of 1999. PM exposure concentrations ranged from 95 to 341 microg/m3. Statistical significance was determined by two-way analysis of variance (ANOVA) on the postexposure data with time and exposure status as main effects. There were no consistent exposure-related effects on any of the end points across the five experiments and no indication of any dose-dependent effects. Most of the statistically significant differences that were observed do not represent adverse effects. Therefore, the results of this study do not indicate that exposure to concentrated ambient PM causes adverse effects on blood coagulation in healthy rats.